A simplified method for studying hypoxia and reoxygenation injury under in vitro conditions.
A hypoxia chamber was constructed which allowed for the sequential sampling and blood gas analysis of buffer bathing cells in culture which were subjected to graded periods of hypoxia. Following hypoxia, the human fetal small intestinal cells (CCL-241) were placed into a normoxic environment for the remainder of a 24 h study period. A cytotoxicity assay revealed significant mortality in cells subjected to hypoxia and reoxygenation, but not in those subjected to hypoxia alone. Analysis of lactate dehydrogenase release into buffer samples also indicated a greater cellular injury among cells exposed to hypoxia and reoxygenation. Additionally, levels of lipid peroxidation products were found to be significantly elevated in cells exposed to periods of hypoxia followed by reoxygenation, but not hypoxia alone, as measured by a thiobarbituric acid fluorometric assay. This suggests that lipid peroxidation mediated by oxygen-derived free radical species is the mechanism of injury in these cells. This study demonstrates that such a chamber provides a more precise way to monitor hypoxia and is a useful tool for studying hypoxia and reoxygenation under in vitro conditions.